Some of the genotoxic/carcinogenic substances or metabolites in cigarette smoke are capable of passing through the placenta and harming a newborn's health. Smoking is also known as a factor in the formation of oxidative damage and the main mechanism involved in the carcinogenic process. Predetermining this genotoxic risk can be successfully achieved by measuring certain parameters of oxidative stress. The comet assay is considered an important biomarker for the evaluation of genotoxic substances and is effective for detecting DNA damage caused by smoking. This study examined third trimester bloods and the cord blood of 28 actively smoking and 22 non-smoking mothers in terms of DNA damage and oxidative stress parameters. Cu/Zn superoxide dismutase (CuZn-SOD), malondialdehyde (MDA), catalase (CAT), plasma nitrite/nitrates (NO 2 -/NO 3 -), selenium-dependent glutathione peroxidase (Se-GPx), Cu, and Zn levels were measured as indicators of oxidative damage. There were no signifi cant increases in DNA damage of the actively smoking pregnant group in comparison with the non-smoking pregnant group, either in the third trimester or cord blood. Oxidative stress parameters of smoker and non-smoker groups were statistically different for MDA (p<0.05), CuZn-SOD (p<0.01), Se-GPx (p<0.05) values while the difference was not signifi cant for NO 2 -/NO 3 -, CAT, Zn, and Cu values. The same values were also investigated in cord blood, and only NO 2 /NO 3 -(p<0.01), Se-GPx (p<0.01 and CAT (p<0.001) values were found statistically different. Smoking mothers may have been exposed to more oxidative stress than non-smoking mothers.
Some of the genotoxic/carcinogenic substances or metabolites in cigarette smoke are capable of passing through the placenta and harming a newborn's health. Smoking is also known as a factor in the formation of oxidative damage and the main mechanism involved in the carcinogenic process. Predetermining this genotoxic risk can be successfully achieved by measuring certain parameters of oxidative stress. The comet assay is considered an important biomarker for the evaluation of genotoxic substances and is effective for detecting DNA damage caused by smoking. This study examined third trimester bloods and the cord blood of 28 actively smoking and 22 non-smoking mothers in terms of DNA damage and oxidative stress parameters. Cu/Zn superoxide dismutase (CuZn-SOD), malondialdehyde (MDA), catalase (CAT), plasma nitrite/nitrates (NO 2 -/NO 3 -), selenium-dependent glutathione peroxidase (Se-GPx), Cu, and Zn levels were measured as indicators of oxidative damage. There were no signifi cant increases in DNA damage of the actively smoking pregnant group in comparison with the non-smoking pregnant group, either in the third trimester or cord blood. Oxidative stress parameters of smoker and non-smoker groups were statistically different for MDA (p<0.05), CuZn-SOD (p<0.01), Se-GPx (p<0.05) values while the difference was not signifi cant for NO 2 -/NO 3 It is well-documented that cigarette smoke is a threat to general health with specific and direct consequences in the form of heart and pulmonaryrelated diseases and various cancers (1) (2) (3) . Apart from the general health effects on adults, it has also been shown that cigarette smoking effects unborn babies, as well as children who are exposed to tobacco smoke as passive smokers (1) (2) (3) . Epidemiological data (2, 4) show that tobacco smoke is associated with detrimental effects on foetal growth, low birth weight and preterm deliveries. It is also known that cigarette smoke may have a role in the aetiology of spontaneous abortions and sudden infant death syndrome (4) .
Except smoking, it is very diffi cult to single out another form of simultaneous exposure to so many different chemicals. In addition, some substances in cigarette smoke, such as polycyclic aromatic hydrocarbons (PAHs), are known to cause cancer in humans and experimental animals (5) . Among these substances are reactive oxygen species (ROS) (5-7). These toxic compounds not only affect adults, but are also able to endanger the health of unborn babies, due to their ability to cross the placenta. As it is known today, in comparison with adults, a foetus is much more sensitive to chemicals (6) .
Many of the compounds contained in cigarette smoke are oxidants and pro-oxidants capable of producing ROS. If the amounts of free radicals increase, antioxidant depletion and oxidative stress may occur (8) . Tobacco smoking during pregnancy has been reported as one of the source of oxidant status (9) . Cigarette smoking can lead to oxidative stress for smokers and those exposed to smoking, as well as reduce the level of certain antioxidants (glutathione, vitamins E and C, folate and beta-carotene etc.). However, only contradictory fi ndings are available regarding the effects of smoking on dietary antioxidant and oxidant metabolites in pregnant women (10) (11) (12) (13) .
Even though mothers are aware of the toxicological risks of smoking, it is estimated that 15 % to 20 % of all women smoke during pregnancy (14) . Studies conducted on rodents, mammalian cells in culture and in vitro showed that cigarette smoke can induce DNA strand breaks (15) (16) (17) (18) (19) . Furthermore, human studies also showed that DNA damage is higher in smokers than in non-smokers (20) . DNA damage has even been observed in groups that consist of young populations (19 to 23 years old) with a brief history of smoking (21) .
Studies have found that there is a relationship between prenatal environmental smoke exposure and neonatal DNA damage (6) . The comet assay is a wellestablished and simple technique to determine DNA strand breakage as a sensitive indicator of genetic damage and genotoxicity (22, 23) . To this day, it has not been reported or discussed that the genotoxicity effects of prenatal smoking exposure on infants was determined by a comet assay.
The aim of the present study was to investigate the genotoxic and oxidative stress parameters that may arise in a pregnant mother and foetus due to the cigarette smoking of the mother. For this purpose, MDA levels and free radical scavenging enzyme activities were measured in blood samples taken from pregnant mothers and umbilical cords and a comet assay was used to investigate the possible genotoxic effects of smoking during pregnancy.
MATERIALS AND METHODS

Chemicals and media
Blood collection tubes were obtained from Greiner Bio-one (Kremsmünster, Austria). Fully frosted microscope slides used in the assay were purchased from Menzel GmbH (Braunschweig, Germany). The plastics were acquired from Corning Laboratory Sciences (NY, USA) except for the microtubes, which were purchased from Treff Lab (Degersheim, Switzerland). All chemicals used in this study were of the highest purity available and were purchased from Sigma-Aldrich Chemical (Steinheim, Germany).
Study population
The study groups consisted of smoking women in their third trimester of pregnancy and their newborns. The participants were volunteers who were smokers and enrolled to the study during their routine controls. Only healthy, non-drug using pregnant women were included in the study. The control group comprised pregnant women under the same criteria, except that these women were not exposed to any tobacco smoke. Mothers who smoked at least 3 cigarettes per day during their pregnancy were regarded as active smokers; only one mother smoked > 10 cigarettes per day. A total of 50 healthy pregnant women enrolled to our study, 28 of which were active smokers and 22 non-smokers. The mean age for the non-smoking pregnant subjects in the study group was (28.45±4.65) years (ranged from 20 to 41 years) and (31.32±4.88) years (ranged from 22 to 40 years) for smoking pregnant mothers.
After receiving a detailed explanation of the study and potential consequences, each participant signed an informed consent form. Each participant completed a detailed health questionnaire to provide details about their smoking habits, medical, family and dietary history including variables known to affect the comet results. The blood samples were collected based on a formal consent form approved by the Ethical Committee of the Gülhane Military Medical Academy (GATA) in Ankara (document number 1491-961-09/1539). This study was conducted in accordance with the code of ethics of the Declaration of Helsinki. None of the newborns presented any prenatal or postnatal health problems. Table 1 presents the distribution of the main characteristics of the study populations.
Blood collection
Following an overnight fast, venous blood samples were collected into heparinized glass tubes containing EDTA in the third trimester of pregnancy during the mothers' regular visits to the hospital for their routine pregnancy control. Three millilitres of blood were collected from the umbilical cord in a heparinized tube immediately after birth for the comet assay. The oxidative stress analysis was performed with the blood collected in EDTA tubes. For this purpose, the blood was centrifuged for 10 min at 4000 g and 4 ºC. After the separation of plasma, the buffy coat was removed and the packed cells were washed three times with two volumes of isotonic saline. Then, a known volume of erythrocytes was lysed with cold distilled water (1:4), stored in a refrigerator at 4 ºC for 15 min and the cell debris was removed by centrifugation (2000 g at 4 ºC for 10 min). Erythrocyte lysates were stored at -70 ºC until analysis.
DNA Damage Determination via Comet Assay
The comet assay was performed under alkaline conditions using an adaptation of the methods described by Singh et al. (22) and Tice et al. (23) with minor modifi cations. Each step of the experimental study was carried out in a dim and cooled room to minimize any DNA damage. Each analysis was done in duplicate. The phosphate buffered saline (PBS) was used to dilute the collected heparinized blood samples to 1:10. Then Histopaque 1077, which facilitates the recovery of large numbers of viable mononuclear cells, was added to the samples and centrifuged to collect the distinct layer of lymphocytes as a suspension. The Histopaque 1077 and PBS were precooled on ice. Then 100 μL from the collected suspension of lymphocytes were blended with 100 μL of 1% low-melting-point agarose (LMA), overlaid onto precoated slides with 1 % high-melting-point agarose (HMA). In order to solidify the layers of agarose, the microscope slide was refrigerated (4 °C) for 20 min. When the agarose became stiffed, the cover slips were gently removed and the slides were switched into the lysing solution (2.5 mol L -1 NaCl, 100 mmol L -1 Na 2 EDTA, 10 mmol L -1 Tris-pH 10, 1 % Triton X-100, 10 % DMSO) in the refrigerator (4 °C, overnight). After lysis processes, the slides were initially treated with 1 mmol L -1 Na 2 EDTA and 300 mmol L -1 NaOH, (pH 13) for 20 min in an electrophoresis tank, where the slides were randomly placed. Afterward, the tank was set at 25 V (1.6 V cm -1 , 300 mA) for 20 min at an ambient temperature of 4°C. Tris buffer (0.4 mol L -1 Tris, pH 7.5) was used to wash the slides (for 5 min each, 3 times, 4°C), before staining them with ethidium bromide. After the staining process, 100 cells were analysed using double slides that were randomly selected for examination under a fl uorescent microscope (Zeiss-Axioskop, Oberkochen, Germany) equipped with an excitation fi lter 515 nm to 560 nm and a 100 W Hg lamp. Tail intensity was measured to score DNA damage (% DNA) using the Comet Assay III image analysis system (Perceptive Instruments, Suffolk, UK). All slides were coded and scored blindly.
Parameters of Oxidative Stress
Erythrocyte Cu/Zn superoxide dismutase (CuZn-SOD), selenium-dependent glutathione peroxidase (Se-GPx), catalase (CAT) activities and malondialdehyde (MDA) and plasma NO 2 -/NO 3 -levels were measured by using spectrophotometry (UV-2100S, Shimadzu Co., Kyoto, Japan). For CuZn-SOD, MDA, Se-GPx activities, zinc and copper concentrations in erythrocytes were determined by methods described by Arsova-Sarafinovska et al. (24) . 
Cu/Zn superoxide dismutase (CuZn-SOD) activity
The erythrocyte lysates were diluted 400-fold with 10 mmol L -1 phosphate buffer pH 7.00. The assay was performed in a buffer solution (pH 10.2) containing 50 mmol
EDTA, and the erythrocyte lysate sample. The reaction was initiated by adding xanthine oxidase (80 U L -1 ) and the rate of reduction was followed at 505 nm for 3 min. CuZn-SOD activity was expressed as units per mL (U mL -1 ).
Glutathione peroxidase (Se-GPx) activities in erythrocytes
The reaction mixture was 1 mmol L -1 Na 2 EDTA, 4 mmol L -1 sodium azide, 2 mmol L -1 reduced glutathione, 0.2 mM NADPH, 1000 U glutathione reductase in 50 mmol L -1 TRIS buffer pH 7.6, and the sample in 100 mmol L -1 phosphate buffer pH 7.0. The assay was performed at 37 ºC for 5 min. After adding 8.8 mmol L -1 hydrogen peroxide the reaction was started, and the rate of reduction of NADPH was followed at 340 nm for 3 min. Se-GPx activity was expressed as U mL -1 .
Erythrocyte catalase (CAT) activity
CAT activity in erythrocyte haemolysates was measured by the method of Aebi (25) . CAT-catalysed decomposition of H 2 O 2 was directly monitored by measuring the decrease in absorbance at 240 nm at room temperature for 30 s. One unit of catalase activity is defi ned as the amount of enzymes that decompose 1 μmol of H 2 O 2 per minute under the assay conditions. The results were expressed as KU L -1 .
Malondialdehyde (MDA) quantifi cation
For determination of quantity of the end-product of lipid peroxidation, MDA were measured as a function of thiobarbituric acid reactive substances (TBARS). Thiobarbituric acid was reacted with malondialdehyde which yielded a fl uorescent product gauged spectrophotometrically at 532 nm. The standard used in the assay was tetrametoxypropane and the results were given in nmol mL -1 .
Plasma NO 2 -/NO 3 -concentrations
Griess reaction was used to measure plasma NO 2 -/NO 3 -concentrations (26) . Briefl y, the nitrite/nitrate concentration (nmol mL -1 ) was measured spectrophotometrically at 540 nm after the plasma samples were incubated with a mixture of reduced nicotine amide adenine dinucleotide phosphate (NADPH), fl avin adenine dinucleotide (FAD) and nitrate reductase and Griess reagent (1 % sulphanilamide in 5 % H 3 PO 4 and 0.1 % N-(1-naphtyl)-ethylenediamine, 1:1).
Erythrocyte zinc and copper concentrations
Zinc and copper concentrations in erythrocyte were d e t e r m i n e d b y f l a m e a t o m i c a b s o r p t i o n spectrophotometry (PerkinElmer AAnalyst 800 Atomic Absorption Spectrophotometer, Shelton, CT 06484-4794 USA). The wavelengths of Zn and Cu were 213.9 nm and 324.7 nm, respectively. The concentrations were expressed as micrograms per millilitre (μg mL -1 )
Statistical analysis
Data analyses were performed using Statistical Package for Social Science (SPSS) version 11.5 (SPSS, Chicago, IL). Shapiro-Wilk was used to test normality. Student's t-tests for independent samples and paired samples were applied to test the differences between study groups, while for variables with skewed distributions the Mann-Whitney U-test was performed. Correlations between different variables were analysed by Pearson correlation or Spearman's rank. P value ≤0.05 was considered to be statistically signifi cant.
RESULTS
The mean values of DNA % damage (mean±SD, tail intensity) in lymphocytes and oxidative stress parameters (mean±SD) from study groups are presented in Table 2 and Figure 1 . We have not found a signifi cant increase in DNA damage in actively smoking pregnant subjects (7.76±2.42) % compared to non-smoking pregnant mothers (7.39±1.92) % in their third trimester bloods. No signifi cant difference was found between the groups in comparing cord blood DNA % damage values of newborns of smoking (8.59±2.24) % and non-smoking (8.57±1.82) % mothers, as well.
The effects of the duration of smoking and number of cigarettes smoked per day on DNA damage were also investigated on third trimester mothers and cord bloods from foetuses. No statistically significant 
Figure 1 The values of DNA % damage (mean±SD, tail intensity) in lymphocytes from mothers and newborns (cord blood).
correlations were found for DNA damage, total time of smoking and number of cigarettes per day, both for the smoking mothers and their newborns. Signifi cant correlations were not found between birth weight of newborns with DNA damage of pregnant women's blood values and newborns' blood values (Table 3) . There were also no signifi cant correlations between DNA damage of mothers and newborns with BMI of mothers in the third trimester. On the other hand, DNA damage showed significant correlation in linear regression analysis between results from non-smoking mothers and their newborns (p=0.0001, r=0.66), but indicates non-signifi cant correlation between smokers and their newborns (p=0. 28, r=0.20) .
As for the oxidative stress parameters of pregnant mothers' in their third trimester, no difference was found in smoking and non-smoking mothers, except MDA (p<0.05), CuZn-SOD (p<0.01), Se-GPx (p<0.05) values (Figure 2 
DISCUSSION
Epidemiological and toxicological studies suggest that cigarette smoking causes many health problems in adult smokers and the people in their proximity. On the other hand, detailed studies have reported increasingly different types of health risks such as leukaemia or central nervous system tumours in children whose mothers were exposed to cigarette smoke during pregnancy (27) (28) (29) . The determination of tobacco-specifi c metabolites in foetal blood and amniotic fl uid also supports the possible genotoxic effects of smoking during pregnancy. Meanwhile, some genotoxicity studies (30, 31) have demonstrated the existence of an increased incidence of micronuclei and chromosomal aberrations, as well as sister chromatid exchanges in smoking adults; however, only limited data is available on the possible genotoxic risks of smoking on foetuses and newborns.
Previous studies (3, 6, 15, 20) have also discussed this topic and attempted to detect unfavourable consequences. In this context, the comet assay was found to be a useful tool in evaluating the effect of cigarette smoke on DNA damage and was employed in various studies. This method is compatible with other methods used to investigate DNA damage. A meta-analysis of 38 studies on the effects of smoking on peripheral blood cells, determined by means of the comet assay method, demonstrated that smoking does cause DNA damage (20) . The controversial results obtained from studies which investigated the genotoxic effects of smoking were attributed to various causes, such as regional, seasonal, genetic and methodological differences (20, 32) . In our study, tail intensity results were used in the evaluation of DNA damage. The tail intensity % is a frequently reported parameter in fl uorescence measurements by image analysis of cells in the comet assay. The tail intensity % parameter provides good correlations with the genotoxic agents involved (both exposure time and dose) and genotoxicity seen (break frequency). Therefore, it was the most reliable comet measurement as it is almost unaffected by system settings and may be used for inter-laboratory comparisons (33) .
Wu et al. (30) investigated DNA damage only in mothers who were smoking or were exposed to tobacco and found that the levels of DNA damage in smokers and ETS exposed subjects were signifi cantly higher than those of non-smokers. They also concluded that the results of their study suggest that the comet assay is a reliable biomarker for monitoring pregnant women exposed to tobacco smoke which can be used to indicate foetal growth effects from environmental exposure to tobacco smoke (30) .
De Assis et al. (3) evaluated active, passive and non-smokers and their respective infants and found that actively smoking mothers have significantly increased DNA damage when compared to mothers who are non-and passive-smokers. On the other hand, considering the evaluated increased DNA damage demonstrated in their study, no difference was found between passive and non-smokers. They noted that newborns of actively smoking mothers also presented higher levels of DNA damage than newborns of passively and non-smoking women. They also added that there was no significant difference detected between the newborns of non-smokers and passivesmokers (3). Actively smoking mothers from this study were heavy smokers, but in our study there were practically no heavy smokers, as the calculated smoking mean was (6.0±4.0) cigarettes per day. Tsui et al. (6) reported DNA damage in neonates exposed to second-hand smoke through comet analysis. They showed that exposure to tobacco smoke causes higher DNA damages as determined by a comet assay. They also determined that, as the damage increases, newborn birth weight decreases. In our study, cord blood DNA damage levels do not seem to be statistically signifi cantly higher than the DNA damage level of third trimester blood. Also similar to previous studies, we did not observe any correlation between DNA damage and duration of smoking or the number of cigarettes smoked per day (3, 34) . There was also a signifi cant difference between the birth weights of the control and study groups, but no significant correlation was detected between DNA damage and birth weights.
Oxidative stress is defined as an increased production of oxidants and/or a decrease in the antioxidant capacity (35, 36) . Miscellaneous types of reactive oxygen (ROS) and reactive nitrogen species (RNS) can be produced which, in interaction with DNA and other macromolecules, may form mutagenic lesions. Some physiological and pathological conditions have already been reported to be affected (24, 37) , including pregnancy and the accompanying complications (9) . During pregnancy, the antioxidative defence system is reorganized to restrict oxidative stress (38) , while in normal pregnancies oxidative stress parameters and antioxidant protection are known to increase (9) . Prohibition of free radical genesis and the inactivation of the already occurred radicals are the main objective of cellular antioxidant defence mechanisms, which includes various enzymatic mechanisms (39) . Glutathione peroxidase (GPx), superoxide dismutase (SOD), and catalase (CAT) are important and well-known antioxidant enzyme systems which participate in the endogenous defence system against free radicals (25, 40) . Cigarette smoking is described in the literature to be a risk factor for the formation of free radicals which may affect pregnant women and their infants. Bolisetty et al. (41) observed increased oxidative stress in pregnant women smokers which resulted in increased vitamin E consumption. Chelchowska et al. (42) found that during pregnancy, SOD enzyme activity increased and was higher by 20 % in the third than in the fi rst trimester. In pregnant smokers, the activity of SOD was higher than in tobacco-abstinent women; however it decreased and was 15 % lower in late pregnancy than in the first trimester. At the beginning of pregnancy, GPx activity was higher in the smoking group than in the non-smoking group. Chelchowska et al. (43) revealed that cigarette smoking increases lipid peroxidation and decreases antioxidant capacity in pregnant women and umbilical cord blood, as they found that endogenous free radical defence system enzyme activities such as CAT, GPx and glutathione reductase were decreased by 30 %, 15 % and 37 % in smoking pregnant women. In parallel to previous studies (8, 44) , our study indicates that smoking pregnant women and their newborns have a higher concentration of oxidative stress parameters.
ROS are known to produce membrane peroxidation and MDA formation, which are detrimental to cellular function. Peroxidation may increase membrane permeability, whereas MDA can inactivate membrane transporters by forming intra-and intermolecular cross links. Various studies have shown that smoking induces lipid peroxidation by increasing levels of MDA (45) . In the present study, the increases in MDA levels were comparable to previous results. We confi rmed that increased MDA levels in pregnant women may suggest that cigarette smoking triggers lipid peroxidation.
High amounts of polyunsaturated fatty acids in the placenta provide protection from the lipid-peroxides secreted from maternal circulation. During pregnancy, placental lipid products are known to be regulated by placental antioxidant enzymes (46) . This study found a signifi cant difference in catalase levels between the control group and the smoker groups. Even though we observed an increase in activities of SOD and GPx, a compensatory increase in the level of CAT was not detected. We interpreted this as a protective role of the placenta, while the oxidative stress due to smoking may have been effectively kept under control by SOD and GPx. SOD, which catalyses the transformation of superoxide free radicals into hydrogen peroxide and molecular oxygen, and GPx, which limits lipid peroxidation and uses glutathione as a cofactor, are the two major enzymes involved in the antioxidant system. Some studies have shown that serum SOD and GPx activity is lower in smokers than in nonsmokers (47, 48) . On the other hand, there are also studies that show no relationship (9, 49, 50) or increased antioxidant activity (51, 52) . In the present study, the analysis of SOD and GPx blood levels in the third trimester of pregnant women revealed them to be signifi cantly higher in smoking women. Our fi ndings are parallel to the results of previous studies (51, 52) .
Cigarette smoking is also known to be a risk factor for endothelial dysfunction (53) . The nitric oxide radical (NO . ) is a highly unstable oxidative radical with a very short half-life which originates from the endothelium. Plasma concentrations of NO 2 -/ NO 3 -are used to determine NO . formation (25) . However, excess NO . may cause cytotoxic and cytostatic effects (54, 55) . Many studies in non-pregnant women concerning endothelium-dependent vasodilatation suggest that the reduced production of the vasodilator nitric oxide (NO . ) is instrumental in the reduced fl ow caused by smoking. NO also has other homeostatic functions in the foetus; impaired vasodilatation may not be the only mechanism restricting foetal growth in smokers (50) . In our study, we analysed the concentration of NO 2 -/NO 3 -and found that only the newborns of smoking mothers' revealed signifi cantly elevated cord blood values. Reduced production of NO . in foetal vessels in pregnant smokers may lessen blood fl ow to the foetus and result in lower birth weight, length, and head circumstances (56, 57 activity which we determined in the cord blood of pregnant women who had a normal vaginal delivery was found to be consistent with the literature. The lack of zinc (Zn) and copper (Cu) contributes to tissue damage as an acute reaction (59) . Some researchers noted decreased Zn levels in contrast to increased Cu concentrations in smokers (47, 60) . Hulea et al. (47) reported that erythrocyte Cu-Zn-SOD activity was lower in adult cigarette smokers than non-smokers. Although the Zn levels were lower and the Cu levels were higher, a statistically signifi cant relationship could not be established between Zn and Cu levels. The increased antioxidant activity caused by pregnancy may result from the levels of these elements.
In conclusion, there were no statistically signifi cant increases of DNA damage in the actively smoking pregnant group when compared to the non-smoking pregnant group, either in the third trimester or cord blood, although other oxidative stress parameters in pregnant smokers were found to be increased. There were signifi cant increases in enzyme activities and MDA levels of smoking mothers, suggesting that they may have been exposed to more oxidant stress than non-smoking mothers. For this reason, cigarette smoking during pregnancy may activate free oxygen radical damage to the mother. We can certainly conclude that quitting smoking early on in the pregnancy may avoid harmful effects on the newborn.
Sažetak
ŠTETNI UČINCI PUŠENJA TIJEKOM TRUDNOĆE NA DNA I RAZINE REAKTIVNIH OBLIKA KISIKA (ROS) U KRVI MAJKE I NOVOROĐENČETA Pojedine genotoksične/kancerogene supstancije ili metaboliti u cigaretnom dimu mogu proći kroz posteljicu i naštetiti zdravlju novorođenčeta. Pušenje je također poznato kao čimbenik pri nastanku oksidacijskog oštećenja DNA i u procesu kancerogeneze. Ovaj genotoksični rizik može se uspješno odrediti mjerenjem određenih parametara oksidacijskog stresa. Komet-test smatra se važnim biološkim biljegom pri evaluaciji genotoksičnih supstancija i iznimno učinkovitim sredstvom pronalaženja oštećenja DNA uzrokovanih pušenjem. Ova studija proučava krv trudnica u trećem tromjesečju trudnoće i fetalnu krv 28 majki aktivnih pušačica te 22-ju majki nepušačica vezano za oksidacijska oštećenja DNA i parametre oksidacijskog stresa. Razine Cu/Zn superoksidne dismutaze (CuZn-SOD), malondialdehida (MDA), katalaze (CAT), nitrita/ nitrata u plazmi (NO 2 -/NO 3 -), selenijeve glutation peroksidaze (Se-GPx), Cu i Zn mjerene su kao pokazatelji oksidacijskog oštećenja. Nije bilo značajnih povećanja oštećenja DNA u skupini trudnica aktivnih pušačica u usporedbi sa skupinom trudnica nepušačica, ni u krvi iz trećeg tromjesečja ni u fetalnoj krvi. Parametri oksidacijskog stresa pušačke i nepušačke skupine bili su statistički različiti za vrijednosti MDA (p<0,05), CuZn-SOD (p<0,01), Se-GPx (P<0,05), dok razlika nije bila značajna za vrijednosti NO 2 -/NO 3 -, CAT, Zn i Cu. Iste su vrijednosti ispitane i u fetalnoj krvi, a jedino su vrijednosti NO 2 -/NO 3 -(p<0,01), Se-GPx (p<0,01) i CAT (p<0,001) bile statistički različite. Vjerojatno je da su majke pušačice bile izložene većem oksidacijskom stresu od majki nepušačica. 
